MANUFACTURE OF OPTICAL GLASS.

been removed from the furnace; the walls of the pot are moreover
attacked and solution of these walls takes place at a rate dependent
on the quality of the pot. The changes in composition which arise
from these two sources are restricted, chiefly to the margins of the
melt, namely, the bottom, the sides, and the top. In all cases these
changes tend toward an increase in the percentage of silica in the
melt. Any factor therefore which produces a movement of the
margins of the melt toward the center necessarily introduces into
the melt streaks of different composition and hence of different opti-
cal properties. The factors involved in such transfer of materials
are primarily mechanical movement and thermal convection currents
set up as a result of differences in temperature between different parts
of, the metal; in the case of pot solution the lighter, more siliceous
material from the pot tends to rise, thus setting up a current and
allowing fresh melt to continue the attack on the walls. It is impor-
tant that the temperature of the furnace be kept uniform, and that
the stirring be done in such a manner that the marginal parts of the
melt are disturbed as little as possible. In the case of pots which
are chemically resistant, the danger of trouble from the walls of the
pot is relatively slight and glass of good quality should extend to
the margin of the pot. The stirring rod during mechanical stirring
should not approach nearer than 2 inches to the sides or bottom of
the pot, the object being to insure homogeneity in the central part
of the glass mass and to shield this by leaving an undisturbed shell
of molten glass between it and the pot walls. At the beginning of
the period of steady mechanical stirring the rate of stirring should
be fairly rapid (25 to 30 strokes per minute); there is, however, no
special reason for a pronounced up-and-down movement at this stage,
because by. this time the differences in concentration between different
parts of the melt are small and the function of the stirring is simply
to eliminate these small differences and to obtain a melt uniform in
composition throughout. Machine stirring at fairly high temper-
atures is continued for some hours and a high degree of homogeneity
is attained thereby in the melt.

Were it now possible to have the molten glass acquire instan-
taneously room temperature in a well-annealed state, much of the
glassmaker's troubles would be eliminated; but this is not the case,
and the furnace operator endeavors during the cooling-down period
to retain the homogeneity whicjb. the metal has acquired. This
period is critical, and much glass may be lost in this operation unless
extreme care be taken.

The gas is turned off and furnace and melt are allowed to cool
slowly. Stirring is continued, but at a decreased rate and with
shorter stroke, and the vertical motion is .eliminated. The function
of the stirring from now on is defensive only and seeks to efface theMANUFACTURE OF OPTICAL GLASS.
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